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those bere which 1 doubtad having appeared at Bioux
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CONSTITUTION OF THE SUN.

LECTURE BY PROF. C. A. YOUNG.
FUE TRANSIT OF VENUS A8 A MEANS OF MEAS-
URING THE DISTANCE AND SIZE OF THE SUN
—HTRUCTURE OF THE SUX'S SURFACE—CHAK-
ACTERISTICS OF SUN EPOTS—THE CHROMO-
SPHERE AND THE CORONAL APPENDAGE.
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the sun: snd they need only o fer their measure o the
pearest lines of this network to gel an o ult;
and 1 think they will succeed very we int way. The
best method of all, T think, will b thit to be pursaed by
the French and the Awerlcans, and also by Lord Lind-
gay's party from Englar The telescope will be 30 or 40

bus mond, and pot in the least in haste
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1u this case * fat '’ means & groat dial. It Js vory diffl-
oult to make o wirror f that 18 the difficulty ia
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sl point would make the resalts comparatively value
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NATIONAL EXPEDITIONS,

The different Governments of the world are taking
bold of the watter with great earnestness. Russin will
establish 25 stations in her Siberian dominion, some of
them armed with heliometers, s few with photographio
instruments, avd some proposing to observe the me-
ments of connet, France, sven in her erippled condl-
von, & auwilling to fall behmd other nations, and will
send expeditions to Palestine, the RedfSes, Peking and
Juapun, the island of Bt, Paul, New-Caled and possi-
bly to the Sandwich Islands, The Germans will send to
the Fulkland Lslands, McDonnel's Teland, and Kergue-
len's lsiand, in the Southern Hemisphere, ‘The English
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Fresl attractive power, the controller of the planetary
podias, bul & Wore ImpoTiant souree of all energy, sctiy-

ny, vigor, and vital power,

Modert poenioe truces 1o the sin slmost the whole
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dernived from T The power cuployed in ballding up L groat interest in sclenoy, bs W0 send a private
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not yet fully determined upon. Four of them will be in
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DISTANCE THF FINST FLEMENT

¢ while suentific world, st Jeast the astr i | wall wrn thoir minds o sabjocts of B wntific inter
world. is sugaged in investigating the sun wnd ita reis- |1 hink the Indirel uve this way will pay
& . the cost of the expeditio w foew ¥ » not that it
foone to Lt vl its own nature and 16 relations o | oo, puy directly, tor I qa . know that anybody will
ferrestrin) netivitios, The st point 1w be ascertwived | make a cont ol oney direet!ly by duding oot the dis

i 1 1o 1he sin, or, indeed, 1o sny of the heavenly | tance of the mll1 : g . :
ol 'a A . el What is that distanie 1 present we oonsider it
Vaddiog, i ils distancs, There is po difficulty mo deter- | o ion 000 miles, With @ murgim of error, we must admit
puipiug the relptive distances of Lhe bidives iu the solr | of 500,000 wiies; or Ralf of oue per eent. Wi hope by the

approaching travsits Lo e ed this margin of eFTor W

wvelen Kopler's b ww supplies a weans of deler > i1d & CHInE that
Masr. Tiait b » 1 S . | 250,000 or 200,000 miles; ADA 1 GO Do thiu VAt s Wl e X-
by, but wikh .,... urgoy, bat very approximnsie Iv. Lhe travigant expectation. Oue or two tHstrations will aid
relntive distances of the hodies in the solar eystem : snd | you to form an iden of the sun’s distance. It would take
other methods bhave boen long kvown. F Ly RROET aral vears to move frimm the sup to the
shie actinl distavce it wolies §s - o A 0 the Pllgrim  Fathers hnd  started
e == e ..} « Wim | 1 the sun at the thwe they started  from
the last ventury defed sil the eforts of scienne, The | England, by a train whose only steppiug Dlaces
RLCONTE 1NV | eurions methods, but they all falled | would be Morvury mill Yenus, they w[-nnm not ll.nh-r.u
LT 3 = . e y o | rived yet It wonld Pske a cannon-ball, golug at full
precucally. Tue metbod wost reliod on, though there | o Ghont nine years %o make the jonrney. Light

sound, if 1t conld be carried oeer
&, would be 14 years on the way, Oue
You kKnow that if you touch
does not feel it lnstantly. 1F you
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the celestial spac
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are five or stx other mothode used, and perhaps some of
aay It the Jung run turn out as valuable us the
we rely gpou, s by mesns of the triansat of the

i
pus, We will shiow 5 dingrame on the sereen | toud me witha pin, it will be av ap-
% are arisnged, | preciable part of o e ond before e will feet it, and

g bow the obeervations upon t
Two sthitivnus are s lected oo opposite extromities of the

earth - of wore thau twoe—aud the more the beller,
EETUOL OF DeTHMMINING THE IMSTANCE OF THE FUN.

draw bis hand back, Now if 1 had ap arm long enough
w rench to the sun, sud should put my fingers into the
solur flame and n them thero, 1t would e 100 years
before I should find it out, und another 100 years before
I could remove my band, |Ureat “Nmmill Huch is
thie distance of the sun; and Yel across thilt apice the
warth responids to every impulse of the solar surface.
DIMENSIONS AND DENSITY OF THE SUN.

Ouce having obtained the distance of the san, it 1s
viry easy to find out its dlameter, which I8 about 860,000
wiles, 1f the carth were reprosented by a ball 23 inches
in Atameter, the snn would require o badl of 18 feet in
digmetor, which would just about e between this stago
and the cetling. If the carth were placed at the center
of the sun, the meun would be so far Inelde the sun's
surfaee that there would be almost room for another
moon beyond, the distance of the moon frowm the earth
bl 260,000 toikes, and of the surfsce of the sun from
ite conter 430,000 miles, In bolk, the sun i® W millon

[This eut shows the method of determining the dis- | 4ud p quarter times lareer thau the earth: that s, it
tmnee ¢f the carth from the sun by means of the transit | would take that pamber of earths tnllwl& r Gne to
of Venne 1u It A and B represent stations on opposite mwake up the bulk of the sun. It would nottake that

P z pum ber 4o make up the weaght of the sun, for the sun is
eudes of the cartl, and a s portion of the latter's orbit: | jjehver, bushel for bushel than the earth, 1t weighs
¥V represents the planet Venus, and e shows s portion of | about 325,000 tiwes as much »s the earth. With that

wnormeus mnss, the (oree of Eravity wist be 2 Les ias
Wt ason the surtece of the earth; so that It I, who
am uot very big, were there, Ishonld weigh sbout two
tuns: and I think the most gracelul of our o Idren
wimild there find it diMieult to wove. Comparig it=
hght density with its bulk, we are led to the Iwportant
¢ that the sun cannot very well be elthor solil
It is doubtful whether th I8
any solid or llquid matter about it in the ordinery ae
coplation of the term.  There way be sofld or Hquid par
icles of wnatter, but thot there I8 &ny continuons lump
of solid or Bguid, 1=, 1 think, more thap donbtful. The
probabiity is that the center of the sun is nothing more
than a mass of gas intensely heated, and by its lutense
bt resisting the compression of the foree of gravity, so
tout the gas becomesof & deusity greater than that of
water. Air has been condensod by artifivial mweans on
rhe surfuce of the earth o as 1o be as dense as waler,
Il the sun's probuble constitution ; bt thnt is prol-
sbliity and not certainty.
TEMPERATURE OF THE SEN.

Toe sun & very hot, The most direct evidenoe we
have is, | think, the action of & burniog gless, which
oves the object in its focus pearer to the
sonrce of heat, An nbsolutely perfect burning-glass
would put an object in ite foeus o contact with the
souren of heat. Il we put paper or gunpowder iu the
focus of & burning-gliss it is inflamed.  The effeot 18
virtually to move the object toward the san until the sun
viewed Trom it wonld appear as lurge as the Imrniur-
glass, This 18 not quite reslized, because the glass alb-
| sorbs part of the heat; but we have in this way, with
The npper and dark cirele | the best of burning-g s demonstration of the hest

nt paths of

e path. D and E F represent the appa
e plauet across the sun’s disk.}
FUN'E LHEK SHOWING TRANSIT OF VENUE,

Ted

coneln
ar Hguid in the wain.

virtually re

fThis disgratm 1= & COPY of the one shown on the screen
and represcnts the apparent paths of Venus across the b
sut's dise durineg a transit, ss viewed from stations on

opporite Bldes of the earth

gepresents the planet as seen from the Southern hemni of the suan Wt o of o000 unles  from
sphere, and the Jower light circle the planct as seen its surfaoe, o ns Mir as the woon is from the carth; and

s g - wo Know al even al that distance platinoi melts down
froms the Northern, The arrow shows the direetion of | jike wux, and the heat exceeds that which we cat_pro-

dues in any other way, except by the voltade ure.  There
1= no question, therefore, that If the earth were to be
brought as pear to the sun s the earth is to the woon the
| sarth wonld be volatilized, and all {15 snlstanees turned
to vapor. The sun has, of course, o very hich tempori-
ture, but how high 1 do pot kuow, aod [ do not believe
anybody Kpows, We have had very difforent catimutes,
The French physieists have estimatod it not very far
above the beat of the electrie are, us cotparable with it,
Ielng prr!t ape onee and u bilf or Iwice as greal. At the

e ot
Frof. Youug described the manner in which the dis
wnee conld be ascertained.  When the second diagram |
was shown, Prof. Youug explained that 1t was intended
to show what the appearance would be as seen from a
porihern stalion on the earth’s surface, say in Japan or
Kuuschatks. The planet will strike t n mide of
the enp's disk near the northern ge nnd will pass
obliguely along the two lower lines, ocon wing about 24

Lrurs w frow Jupan 11 will pass along the :
i e n? At ulurxlvvn II:'.tI::lu-u\l,lI:’!‘l: othier ¢ scule, Secchl eetimates 1t at 2,000,0000
"k ween it Lhe southiern station will bo represented '}.mn hedt, and !r:.-‘g.mn of this clty st 6,000,000° o
{'\ ihat black spot. At the ssme moment the édee of th 70000000,  The difffeulty with all this is that It s an
| attlempt 1o earry laws which are ouly approxiate,

) station would be represented

from the north Ui
| ascertained Trom experiment, and which we timd to be

RGOk
by this rip, and the problem is, somehow or other to x A »

meessire i keconds the distance between the eenter of nearly, although nol scouraiely, trie in Our 6 per
that tluek spot and this rim, and to do it with extreme | e to carry those laws nto reglons beyoud the poiut
wecurscy. Ap error of a bundredih part of & fool &t a at which they are practioaily apolioable. At auy rate,
distisnee of about 460 mules wonld be fatal 10 ANY ineresse when the doetors dissgree g0 much 1 will not attempt tw
of e bt a0y of our present Knowledge. - decide betwoen thom.

e HEAT EMITTED AXD T8 8OURCE,

FIATIONS IN BOTH HEMISE HER,
The enrtl llulll”b".l! garded e -:- :ul:rulull the sun Lhe | Tt Sl ERONIEE WO CRERGS SRS 10 INUDATRSHIS ¥
b o L e | 1] e
: A . o measare the quantity of beat given out by the
moment when the plavet strikes the disk of the sun, pro- | I\n“hllrlrr‘n 0 very |1lllﬂrh¢m’ Flalm; T:i‘ |u:|'l‘ of I?‘ lhlmlfn.
wiled up observer on earth were at ite center. At that auart of Neat, is that requir I'! 1 — : “
» il < 3 ! D
mowent suppose yourself transported to the sun lookiog :‘ ': o unr‘d: .wr- ;: it 'I‘";I‘ Fr :"r.:“u' l;m “:Nlmfl %
soward the earth, This wili show the apparcat path of LJT : f\fﬂk’ 3 {'I we tik s I!! cenistian dhagas
, N b % ; o e ' !

the sbisdow of Veons upon the earth. The stations to be | u,:)r.a::ﬁi a8 |.|1,.]|1..; u; ut.";“i‘b..n“‘ :1:,|"|§1:?:‘|]T::_.:|l:
:-’h:-p::;ri-;; q.t‘}-rn...unn must be set around the edges ol | e pound of we. That is w defluite quantity of heat ;

’ - o want o be as far from the center of the | ,nd it wakes no difference from whal source or what in

eartl as possalile, There are ve paand |
I the Northers |;,.:::,:‘2L;,'rr;‘u‘];" ,‘l;f:l_""::'--‘:l': see. | the temperuture of the source from which it comes. Bir
Kamschatks, Biberis e Bl e Bits :::" | Juhn Herscbel found by bis experimonts—and Fourier
doetul. But in the Bouthery Hemisphore we are “W“." 'w:t?l.'n:-‘ “.I'l’h ul‘m-l \-Im-wsnltn l‘ln results—that  the

. aod must do the best we o e, ¥ | smount o eat emitted Ly the sun every mioute
of, aD 1 € oin with New Zealand snd & | would  melt o shell  of  dee 40 feet  thick

pumber of small islands 6 the Southern Ocean’
Of course during the four hours of transit the earth will
turs arognd somewbal. You see that Australin will
COILe pearer the t‘llﬂl'iﬂ-' edie of Lhe map, and the cont-
ot uf Africa will then come into view p
b b b 4 1 Kouthern Afrin. Ta few | Wil the neat of the sun could be concentrated upon th
s in, however, the sfhtions will be Sk {hdlonted l-lI l" | poipt of that sdvanciug Javelin of fee, it woold never
: o wlore. | Snproach the s, for the point would melt off as ue
METHOLS ANE ) LUMENTE KMPLOYRED, Jtoame, Or we tuay put it in another way ; Supposs we
10 weasuring this distance there will be three different | rlw:hl binild & ralirosd frow © to the sub, sl sbould
abods pussied The old-Turbioned way w | wnke it 3 wmiles sguare of Ly 1 boe, carryrug i clenr by
mathods § s it a _.“‘ WAk W0 note | the poon, Mercary, and Veuus, aod i we showld cou
whet the planet steikes the sun, and When |t leaves i1, | oentrate upon that the heat of the gen, it would take
from which we may know the pumber of hours §i takes | Just one second to melt it and 1 sevol aceonds 1 would
1o pase scrosk the disk of the sul, Thus ot the northery

all over the sun's surtuce. And Bir John Herschel ilius-
tentes it iu this way : Suppose loe ghould be formed into
a rod forty-fve miles in disoetor, und that rod of ice
should be darted st the sun with the velocity of light, 1f

b volatilised, changed lnto stestn, and invisible.
Bueh w the solar tire.  What malutains thits bl
of the chiord which 5t passes | muintaimed, or s 1t falling offt - As e it
hern station s wnd know. | Gon, whether the sun's heat has altered during the lust
hords it is nob diffcult w | 2,000 yeurs, we buve no sstistactory evidopee, ALl the
thiw mr ".'("":l o evidenees, so far us it goes, 18 1o show that there tias been
ib dinposcd to | o materia) csnge. The vine grows where it grew 2,000

Ie it

sMution we bave the length
aver

and the sume at Lhe W

prth of e two
die (e ]

Astputiomnr Hoyal of Eogland,

Airy, the
reiy i nly upou that method,  Bul there b Ereat dif voars mgo, and so with the whost and otbher pl

A . " : g ) ' J . iwtila
(] e Wit it The muln QifMculty s thi=: A bright | There have been small chauges of climate, 10 ong rm; of

the enrtn in one direction, and in another o the opposiie
direction ;  bot thers 18 Do ev
come pereeptivly hotter colg In geologio epochs
Lo erth hiss bewn ot tuces very much warmet thau
BOw, but at other Umes very much colder thinn now ; s
thist we huve no evidouoe of progressive alicration in
Lt atoant of et given off by the sun
AN UNKSOWN BUFFLY OF FUEL

(f course the sun capnot eoutinue to glve off the
wrnount of heat which 1 nave stated without expouding
sopething. There has been w great deal of cowjeeture
about the onigio of e solar heat. Bome bave atiributed

M o phomien) CombILaLGLS ; bul If Sho sun were of solid

larger than s real sige; and &
itelooks mmaller than Ite real
[ e conseq w1 Thal diurk wpot ooty
distorted 1ulo & pear-like Torm bauging upal the eidge of
ibe sun Gy & sort- of Jgsusent, which fAnally Ureaks ufl;
and v ix difficult o beerve the mowent when they
vreuk off, 80 that 1t 1 ditienlt to deteruine Lbe precise
suiknenl wheh Lk vlane sk Wpol the sun's disk. Bo
Miouit be thils thit the results of the lust truusil wen
wery trropeous.  Eocke deduced from thew & distunce
wbikeh turts vul W be wree miifne of wiles Wo Kreat.
Anoiber inellod, which will e wecd fusinly by the
Cornnn satroboiiers, i W Incssure Lo posibon of this
#)ot from Lime W Ulue o referenoe Lo bhe edges of Lie
iw's i by wcsin o) o Dlowseler; sl 1Usb LY by

pliject looks o the ey
fark body ppojooted ujuot

Mot Lhat thie sun lins b=

eonl, It wenld have been eompletely burned out in 5,000
years, to give out heat st the present rate. Bome have
thought thit the sun was cooling, but that it being #o
vory large we did not perosive the eooling in a period o
9,000 yenrs. Unless the suu 1 eonstituted of very differ
materiale from what wo have reason to Illlllrﬂﬂ‘-
uld certainly du that time have conled to n degree
The view that is now ¢nm-uii‘_\'
taken, and which is, 1 think, in part tho per one, 1s
that the heat is eaintaned tly by the P;gﬂl of mut-
tor. As meteors fall upon the arth, several aglions i
u day, so they fall luto the sun, mill ons of milffons per
day, and contribite to the solar heat, Hoat that doed not
seconnt for it all. Another canse, 1 donbt not, s the
contraetion of its volume, 11 the sun wers to contraet
1 ot in rudins, or 340 feet in dinmeter, in . year, that
would account for all the heat it gives oft
Hodies may give off heat withont growing oolder. 1If
we froozo o pail of water, It gives off heat while It ls
freezing, but the thermoweier will indicato wil of
tetperatare uotll it is all frozon. So it is quite lkely
thist the gases 1n the outer surface of the sun will enter
into combinations with esch other, guses disassociating

L,
it won
that we could perecive.

and uniting in other forms, and cmiiting heat io the
combination. In thin process of shrinkage T imagine
that wo find an expianation of the solar heat. Yetl

would speak very cautlously about It. 1 do not know
unything about it. It I8 slmoat wholly conjecture.
A LAYER OF CLOUDS,

Next 1 will speak of the phy=ical appearanes of the
sun, Constituted, ss I suppose it to be, the vapors in
the outer portion of its atmosphere would natural Iy be=
come condensed, and form clonds. As in the upper re-

gions of our own atmosphere the vapor condenscs nnd
forms clouds, so in the sun, there wunld undoubtedly De
clouds, and there might be drops, the different gases
being condensed into ligoid form, nol Inte water, bt
into the metals with which we are familiar on the esrth,
from, copper, silver, &e, The appearance of the san

warrants this (deg. It looks in the telesoope ke & mass
of clonds, It looks v wuch ke cordled milk
surface of tho sun is m--nlm‘{

or like cotton wool. The
oll over in this way. Jt is wuch darker on the cdeges,
which is & very linportant point in explainine lts consti-
tition, and there are also numerons bright streaks, called
faciilr, besides the solar spots, of which I shall speak in
a moment. Mr, Nssmyth thinks that these irregular
forms resemble willow leaves, 1 have not keon that, but
1 bave soen in the sun what seemed irregular masses,
dark spaces, and here and there apparently lttle holes
PECULIAR ASPECTS OF BUN BPOTS

The bright spots, oalled facule, arc elovations on the
polar surface, But the most remarkable objects on the
surface of the sun are the spots; they are far more
striliing than the faculie, and this before you (pointing to
dlagram) may be takeo as # good exsmple or type of
guch spot, fairly formed, and well establlshed. In the
center of it 15 & dark spot looking ke o hole, The holes
are not usually uniformly dark, there are nsually little
bays formed in the surronnding reglon; the edges of
these are sharply defined, with no shading. Around this
center, called the umbra, there 18 o wide border eallod
the pennmbra, slmost iunvariably darker toward its out-
side edge, and striped radially. This hole—the umbra
if It be & hole—is so large that the carth might be
dropped through into it without touching its edge, It is
over 12,000 miles in diameter. The faculie ave always
eIy numerois near the spol. Where the lacula cumes
to the edge, there is a little projection.

Here is @ dingram illustrating the spot observed by
Becoll in 1860, ks seen Just as 1t was formed. Ev
thing was in confugion ; s dark place beginuing lete,
and another here, nnd here again we find o whirl of
wiitter, and here things are even more confused, and
there 4 no evident construction, Tt was 4,000 miles
long. ‘Thenext day, after 24 hoors, the spot was drawn
out unid beenme narrower and louger. The sun rotates
onoe in 26 days, and the re earried with it. Bat
the spot iteelf nnder & chapge of forw, It jumps for
ward with reference 1o the rest ol the solar surface,
leaving o trail belind, as something was dragging
thirougl s resisting medium

CHARACTERISTIC SU'X 8POTS,

i

[These are sun spots ohaerved by Beechl, The upper
one was observed Bept. 24, 1865, and shows the well
marked spirnd eharacter of these phonomena, The sec-
ond was observed July 90, 1865, and s charpcter] zed by
the number of nucles Tt also showa the formation of n
spot. The third was seen by the sawe observer Sept.
23, 1860.)

The next disgram shown by the Pro
the spiral mwotion not unfrequently sden in the umbrs,
indicating well-marked spirals with a bridge drawn
from & facula over the umbrs and irregnlar bridges
passing away over the penumira. Then followod in
rapid succession n diagram of a large apot, with not &
vory well marked penumbra, and here and there red
clouds which were nlmost certainly prominences, This
wis taken before the speciroscope was fnvented, and
astronomers wers pot able then to observe these hydro-
gon Mames properly.

As 1o the pature of these spots, it |8 ahsolotely cer-
tain that the dark centers are lh-rn-_w--l below the solar
purface, but whetber they are holes throngh to the hady
of the sun is another question, hat they are cavitics
when o spot s first formed.  You do uot see the unbra,
but the penumbra.  The suceeeding dingram ilustraces
Secohi's es of the constitutions of g spot, but [ am not
sure that he is right, He imogines here we have the
bright surface of the sun, and below it the gascons  mat-
ter of the sun, nos condensed. e thinks &
of cloud, pot lutmiwous, 18 formaed ln some wi
around it there is blowing ont from below Lright matter
that pearly covers this central patol,

FROFILE OF SUN SPOT,

weaor [llnstrated

[The cut represents & vertieal section of & sun spot, se-
gording to Becehl. On either side is seen the bright sur-
faon of the sun ralsed, the dark part of the spot belog de-
proessed ln the widdle.)

The lenturer hext explaioed a vumber of axecedingly
besutiful diagrams. There were two, representing trh'.-
snme spot st different dutes. They were tuken st Dart-
mouth Coilege Observatory on Miarch 20 nnd Feb, 28
They had considerably altervd, and the bridges wers
wade borizontul, which the lecturer sald 1s proof abso-
lute that we have to deal With something Uke elond, ss
no solid wonld ehange its shape iu that way. There In &
number of photographs taken hy Mr, Ruthierfurd of this
city, showing the dark nuciel with penmobre, she spot
us frorming next day, with its train, snd pew i'n-uuln e ]
on either sida, Nextday the spot had separsted and n
| little streak of Llight bhad formed, Next day It
was fully developed, (llostrating how spots change
their fermw, thetr muterinls moving with a velocity of not
unfrequently » thousand wiles an hour. Another of
the samo serios [Hustrstod & spot part formed and the
following day divided into two segments. Across the
Alagram wus 8 browd bunod, the photograph of a spider's
thread, which showed how extremely minute wus the
ploture, With reference to the spots, the leoturer re

marked : They are pot found allke at !l portous of the

sun's surface, To talk of wiwoperate gones ln s body s

hot as the sun seems strange, but the spots are found in

the temopernte zones, They are pot O in the sun’s

Bl un or more than 3¢ from the eguator. Haro ex-

minples have been found at 409 or 43° from |1,
VAHIATIONS OF SUN SFOTS,

The wost curlous thing about themn |s that they wre not
equally trequent in different Years and are regular in
thele trregularity or pertodleity. After appearine
great force, they become infrequent for three years;
then they, gradunlly itcrease in Butber until, inabout
ten yenrs from the frst perfod—or waximum frequency

—tliey are agnin abundant. 1 satd about ten years: the
period (s somewhut variabile, but the difference 1 not
Yery gre Bowebimes sk wany as i i) me P raate

groups of spute have been warked uwpon the sao ina
wipgle year, wnd aguln there s & yoar when Apots are
few, aud there may nol be wore than &0 or 100 fu @ year,

g0 that in  the year wof [TTTTR YTTTTTS Bpot  1re-
quency, the number (s four times s £reat as on the year
of minioum frequency. The cuuse 9f this I8 wot yet

known, but it 1 surmised by De lo Bue and bis associiles
i Baglapd, by Cartington and others, that thls s con
poected with the wotions of Mereury, Yenus, and Jupiter
I do not think that observations show this Lo e fairl

entablisbed, Tiwe, however, will undoubtedly tell it
thers is any such connection botweod the appearntice of
the spots and the metions of the planets ¥y owun
premeion is thal more protiabiy itis & periodical bolling
over @f the groat caldrou that gives rise W these spouls ;

and yet it may be bly due to some planetary sction
which I cannot well explain,
DOUKTFUL EXPLANATIONA OF THE FPOTH,

The spots are cavities, but whethor they are holes
throngh to the body of the sun ie unotber guestion,
fecehi and the French astronomers belleve they are
arifices through which heated gus le blown out from the
center of the sun—or they did bold this view about
three vears ngo, for 1 do not epeak with authority of
thelr present bellef, In this way an undericed s cansed
Hnul all directions, and this gives rse to the tames of

e spot,

But when we eome to examine the sun with the spec-
troscope we find no_snch motion lnward. but we do of
outward motion, Under the clondy surface there is an
ocenn of Hguid, and slags are formed io this ooean, and
there (8 & hlow it of matter, which glves rise to the
penumbienl phenomenon,  There s undoubtedly an un-
derteed from the outside toward the center, bat whother
by & rosh downward from the center of the =pot, | ecan-
not say. The English astronomers beileve it is from the
witsido atmosphere to the eenter of the spot

A photograph was exhibited, taken by Prof. rof
Etovons Institute, at the eclipse of 1869, of u bright spot
first observed In 1542 1o another screen picture the
spot was more fully exposed. Then a pieture taken near
Burlington of & spot with an enormous prominence
about 60,000 miles ghigh snd about 120,000 iles long,
generally called the Anvil Prominence, was shown on
the serean. Onthis photograph thers was observed o
brilliant red star, s seen by the eye, and » very large
snd beantiful object a8 seen by the telescops, with i
strenwn runnipg off and the prowinence on e ther mdo
completely covered up, It 'was during the Bummer of
the year before this wis taken that it beeame posxible to
obsérve these prominences by means of the speetrum.
We find the sun continaally surroumded by such abjects,

A screen pleture of o red color {llustrated how promi-
nepees are sean by the spectroscope, sRhOWIng o Wass of
the hydrogen flamea of the ehromosphero. This was
taken last Summer, Another diagram_reprosented Sec-
chi's iNustration of the dimensions of the chromosphors
of the prominences a8 sompared with the sun; and with
the fucule, shuwing that the promiuences are related Lo
the faeule

TUE CHREOMOSPIHERE FROMINENCES.

=

[This I & representation of the sun with chromosphers
and prominences, It shows the rolative magnitudes of
the Intter as compared with the magunitude of the son,
and also their number. The loner cironiar lue is the
boundary of the sun proper, as distlnguished from the
chromosphere, |

Thess are very beantitul ohlects, and change thelr

forms s rapidly as clonds. B w6 dingratn of some
of the differcnt forms that are commonly obseryved,
Father S8ecehl gave them  different names by which to
ldentiy the varlous formsa,  All these are seen quite

common, and are generally notic ed bn the nelphborbood

uf @ =jiot,

BOLAR FREOTUBERANCES,

|Thess are representations of oertain frequent solar
protuberanees, and show thelr filamentons character.]

Here ars dingrams of other forms, They are very
changeable in their shape; one 1a like an apple tree with
a flock of birds around it.  Secobl hbad names for each of
these difforent kinds, It 18 of no particular use 1o name
thein, exeept that we ean sometimes wore ensily rofer to
the sort of oldect wa wish to call attention to, They are
not always attached to the solur surfisce, nnd sometimes
conpect with it only & little tllament or stem, Fllamonts
are sometimes observed reaching ont In all diree
tiona, Tha mnterial certalnly containg  hydro-
gen, e the line of the specirum colucides

wrecisely with the hydrogen Mnes of the speatrum,

here are also other linesin the speotrum of the pro-
t uberonces. Becchl makes o statement, which I do not
wishi to indorse, that they sometimes appeat to be formed
at nu elevation above the surface of the sun, and to de.
seend upon it, as though the materlal was driven up-
ward into the solar atmosphere, and there took shape
sid fell baok. have nDever seen auvthing to
warrant that, The gus may, however, be driven up in
an tovisible condition, and then become graduslly vial-
. Although this gas i# very hot, we must not con-
aider it as buraing, It remains unchanged, like the
Burping Bush, [t hoas often been aquestion with me
whethor we have really do always with matter
thrown out from the sun in these cases, whether it is
not soieethiog lke gas cateling frow below, It is im-
possibie to unswer that yet.

This dlsgram shows a curiosity of the salar ernptions,
Tt was from an observation taken last July., Here bs o
Hrtle ohfect vory much lke the smwoke of a steam enzine
The changes In these oljects are excossively rapld.

CIANGES IN A PROMINENCE,

[This disgram and the one below are representations
of & solar prowinence, seen hefors aud after an invervil
of 30 minutes, by Prof. Young, SBopt. 7, 1871

Rome of nay have soen this dingram before, Tt
shows the most sxtreme case of rapld change observed
in puy object, It rewmains us you see i the greater
part of two days. 1 had seen it on the first dav and
agaln on the next, just befora dinner. T have my dinner
at the gobd old New-Eogland hoar, at noon, 1 retarned
o hal! su bour, and you will see what bhad bagppeucd,

AFTER THIRTY MINUTES,

This is whut had mappened meanwhile, There [s no
resomblance whatever to the preoeding plotare.  Part
of it had literally * gone up.” The highest portion
twast be regarded as being 200,000 wiles nbove the
surfuce. | saw myself particles ascending 100,000 wiles
In n very few n J » OV los
rdold il g v R et G g
wiles per second, Thut velogity would throw lron clear

solar

off from the sun, so thet it would never refurn to it
Mr. Proctor siy = that we may acoonnt for our meteorly
fron as particles from the sun, thrown out o these ex-

pluslons.
JET FOEMED SOLAR FROMI

ENCE,

[This eut shows a jot-formed solar promivence] in the
nelghborliond of a spot, as abserved by Prof, Young Oct,
8, 871 Tt was estimmted by him to be 50,000 miles high.)

This diagram shows the appearnnee of the polghbor-
hovit of mepot. 1 sald o spol was 4 cavity flled with

gores. When that b= overlald with hydr o1

often bappens that If it 1 seen 1} }hh.-ir -I l.r: -m.-t.
in the ghiborbood of the Ulae t, vou will see
bright one,  Seon under the spectroscope, this was

white, with o little
Hguid spouted out
high, The perforooms
u:ﬁ all ;|IF thime
Now | some o speak of w diferent sabject. T hinve
bes: -.-||---,|l\|ru: of the hydrogen ..nnnqm}l'rr n--:trl:hr-
surface of the sun.  That is ull there Is around the
wun, When the san 1 covered up by the moon, dariog
an ociipse, It s surronnded with a great halo of glory,
AFPFEARANCE AND NATURE OF THE CORUNA.
I will now show you the drawing of the eclipse of
1660 at Sloux City. At fiest T did not believe st all 1n the

representation which wae made of (t; bat, after sealng

lJu-t projecting from it, ke arches of
o te sun, This was 50,000 wiles
ce insted all the afternoon, clibng

the Hpuiieh colipse, I did see preciscly suoli strenks sy

OCity; and Tam 4 to say pow that it s a faithiul
representation of whatl was seen then. ‘The carann one
would probably see i« that indicated by Lhis Lilght por-
tion. Tho daek spots ure originally red, imt take dark
1 the photograph,

The next disgram §n the photograph of the same
ectiphe ar taken at Bhelbyville, Ky., by the party under

Prof, Winlock's ebarge, 1t wonld Lave een & mistter o
af the coronas

ecatablish o itself the eolnr nature

if it had not been asaserted by & good many
that, n# It was taken  With an  eXpoiine
of 40 seconds, it could not be faitly regarded a8

light; for you kee
i uA Lhey were
some later aod
that those

d by

the true structure of this hato of
thare wonld be wixed ap in it wppearand
ot the beglaning of the polipse ; then
some somo still Inter; and os the beliel was
appearances were changing very rav"llf'-
secand, this could not be taken as & fale indica of the
view at suy partiealar mowent of the corona Hut i
wis sottled thut that corons wan @ solar phenomenvi.
THE RCLIPSE OF 1870

We have the eclipse of 1870, as photagraphed in Spain
by Prof. Winlock’s party. This ia very different. The
reason was simply that that photograph  was takon
throogh & partial cloud; that is, there Wwas i light vail of
cirrus over the sky. We had continual showers, atnd not

long boforn the sclipss we thonght we should have to take
our tnstruments in, wnd come bome W Americi @ dinap-
poiuted set of individuais.  But at the moment of total-
ity u break in the clouds wis Just in the nght plios for
us, But thers were driftimg ¢ uds, wnd the conssgquaencs
i# & great deal of false lght in the pleture. What | want
you to potice i In each the relation of the prominepes
and the rift. Compare Lhi= with the plotograph of the
pame colipse a8 taken in Eloly. Tere 1a the promi-
nence, and here {8 the rift, - Compare the two
and It will be found that in aimost all their detalls they
coincide. A rift in the corons is always opposite &
prowinence.  Fhat wmeans, of course you see, that the
corons must be @ solar penomenocn, It is an fodication
of il CUUrIOLs atinospnere, an envelope, ne It were, of
paspons mattar rising tir this great elevation ahove the
sun, a distages of one-quarter ot least the digmeter of
tho n; aud the photograph does not by any menns
show the total extent of it. Thianud the vne taken i
Bpiwin were not lable to the objectlons mivde to that
taken at Ehelbyville, for in them the exposure was oot
wore than six seconils.

1 cannot lmagine unything more
photographs of the eclipse of 1571,
warty, in India, Here you see the rifts and theso dellcate

ments—indesd, they are far more beautiful seon upon
the glnss than as exhibited here, The filaments are not
by any means radial, but sonetimes oceur ke the petals

of a Buwer.

rfect than these
iy Laord ].J;ulmy'.-

THE CORONA.

[The above et shows the corona of the sun, Tt 18 &
copy of & photograph of the eclipse of December 13,
1871, made by Lord Lindsay's party at Bafeull, v gouth-
western Ludia, near the end of the eclipse. |

You ses you have, in o picture taken at the interval of
some three minutes Llater, almost the identical appaar-
ance thal you ohserved o moment ago, The differences
are minute, showling conelusively that the corons isun
enormons solar appendage. As to the copstruetion of
the materinl of which it 8 composed I ecanoot
«av. Mr. Prootor thonght for a while that
it wns merdy the exhibition of the alioot-
ing sturs falling i upon the sun, and form-
ing o muss of volatilized matter, What the couse of this
furtnation is It 1s not possible to say with certainty. Home
think it is mechamieal; that these streams are formed by
watter thrown ont fromw the sun; others think it is mors
nearly analogons—and [ entertain that view wore than
¥ obher—to the formation of our surors borealia, You
know how the streams of that form parallel to each
other in the same direction ns the magnetie dippng
neadle, Whatever the cause may be, the corona I8 &
most stupendous and beautiful phenomenon; for you
have here stremins 200,000 or 300,000 miles loug. and more
or less jw
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ot sditorial page, and ** Loeal Notless" un local page, e o bue cack
Y Asnusements " (page twe) asd el
displayed advertisements in boldaype (page aight), Me. a Loe (of omuary
trpe) Gent lpsertion, and Do each sobseijuent lnsertion.

WaRKLY —Twenly-Gve conts & lioe mach lnsertion | speeisl notioes and
sod large type advertisements, #0e.  No

neal nutices, M. rharge bem

thas $1.

SAMUELBOWLES & COMPANY

PUBLISHERS,

SPRINGFIELD, MASS,

'THE GALVESTON NEWS

Established 1842.

Has more than Double the Circulation of any
other Paper Published in Texas.

TO MANUFACTUBERS and  WHOLARALE

DEALERS. seekivg busiaes i Texaa ot afers o medinm for adveriiasg

MERCHANTS

euequabed in the State,

Toe rapld completion of snilronds, of which there are pow ooe trasmsd
mles in operation. and the immense tde of (mmlgration 10 he Slale,
Bave donbied our subscri priou Hats in the past yoar, amd the e rvase il
cuntinues

Specimes Uupirs sent free and rates {or adveruniug pove wpod l!"‘

eabiog o RICHARDSON, BELO K Co., Cin'vrsion, Tesss

—

- —— —

F. E SMITH & COUS

CRUSHED WHITE WHEAT.

ATLANTIC FLOUR MILLS, Brookimm, N. ¥ [ g
Von of WHEAT for Health asd Exoellenes for Geners Fumily Use ool
tavalids,  For sale by sli grovers,  PAMPHLETS sent bove

MOTHERS
NESTLE'S l.li_‘riﬂt's FARINA,

The Mother's Milk Substitute,

Kutenavely used sod tecommended by

Hest hogew

Y
0
v
B

e masl eumiaent ﬂlm‘u
M. ANTIE & Co., Rale Agents, :
T Hewts W o, New-Yark.

Zedp

INFANTS

‘}.

S




